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METHOD OF SEARCHING FOR TEXT IN BROWSER FRAMES 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention generally relates to data processing. More particularly, 
embodiments are provided for searching content in frames. 

Description of the Related Art 

[0002] In recent years, the popularity of the Internet has grown dramatically. One 
reason for such growth is the accessibility of voluminous information including text, 
audio and video. 

[0003] In general, the information available from the Internet (and some other 
networks) is in the form of electronic documents. In the context of the World Wide Web 
(a particularly useful aspect of the Internet), a website is made up of one or more 
electronic documents located on a given host. All websites taken together constitute 
the World Wide Web (WWW). A Web document is located at an address represented 
by a URL, and may reside on a user's own computer, or on another computer 
networked with the user's computer. In particular, the document may reside on a 
networked computer (called a host) with an Internet address. 

[0004] Once a Web page is made available on the World Wide Web via a server, 
any client connected to the World Wide Web can access the page using a software 
interface known as a browser. Access is typically accomplished by typing the URL in 
the appropriate browser field (or retrieving the address from a file, such as a bookmark 
file). After the URL has been entered, the browser requests the server to send the 
HTML file. 

[0005] Web documents are generally formatted in a markup language such as 
HyperText Markup Language (HTML), Extensible Markup Language (XML) and 
Wireless Markup Language (WML). Such markup languages describe document 
appearance, document layout and hyperlink specifications. A markup language defines 
the syntax that describes the structure and the content of a document including text, 
images, and other supported media. Using markup language, a Web page can be 
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created which contain, bitmap images, graphic images, text of various styles and sizes, 
and other formatting attributes and contents. 

[0006] One formatting tool made available by markup languages, such as HTML, is 
a "frame." Frames are formatting features allowing a browser window to be divided 
into multiple display areas, each containing a different document. A frame may contain 
any valid content that a browser is capable of displaying, including multimedia. If a 
frame's contents include a hypertext link the user selects, the new document's contents 
may replace that same frame, another frame's content, or the entire browser window. 
Frames are defined in a special HTML document in which the <body> tag is replaced 
with one or more <frameset> tags that tell the browser how to divide its main window 
into discrete frames. Special <frame> tags go inside the <frameset> tag and point to 
the documents that go inside the frames. 

[0007] A problem occurs when a user desires to search for text in a window 
containing multiple frames. Because each frame in a window is essentially an 
independent, non-overlapping electronic document, the user must first select one frame 
to be searched. Selection is typically made by clicking on a frame with a mouse 
pointer. Once a frame has been selected, the user enters search string into a dialog 
box, typically invoked by a "find text" menu item. The user may also select other 
search criteria, such as searching only uppercase words or making the search case 
insensitive. The content of the selected frame is then searched for text matching the 
search terms and criteria. 

[0008] In some cases, inexperienced users may be unfamiliar with the foregoing 
frame selection requirement necessary for a frame search. As a result, users become 
frustrated with the inability to invoke the "find text" dialog box. Even if the find function 
is available, the user may have unwittingly selected the wrong frame to search. Even 
experienced users find it inconvenient to select a frame manually prior to initiating a 
search. 

[0009] Therefore, there is a need for a method and system for facilitating frame 
content searches within a multiple frames environment. 
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SUMMARY OF THE INVENTION 

[0010] Embodiments of the present invention provide methods, systems and articles 
of manufacture for searching content in frames. In one embodiment, a method of 
formatting an electronic document comprising at least two frames each containing 
searchable text is provided. The method comprises receiving a response containing 
the electronic document, automatically designating one of the at least two frames as a 
default search frame, rendering the electronic document for display. 

[0011] In another embodiment, a computer readable medium comprises a network 
navigation program which, when executed by a processor, causes steps comprising 
parsing a response containing an electronic document formatted with at least two 
frames each containing searchable content and automatically designating one of the at 
least two frames as a default search frame. The electronic document may then be 
rendered for display. 

[0012] Another embodiment provides a computer readable medium comprising a 
digital document comprising a format code segment and a default search frame code 
segment. When executed by a processor configured with a program, the format code 
segment formats the digital document with at least two frames containing searchable 
content and the default search frame code segment designates one of the two frames 
as a default search frame. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] So that the manner in which the above recited features, advantages and 
objects of the present invention are attained and can be understood in detail, a more 
particular description of the invention, briefly summarized above, may be had by 
reference to the embodiments thereof which are illustrated in the appended drawings. 

[0014] It is to be noted, however, that the appended drawings illustrate only typical 
embodiments of this invention and are therefore not to be considered limiting of its 
scope, for the invention may admit to other equally effective embodiments. 

[0015] FIG. 1 is a high-level diagram of a data processing system. 
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[0016] FIG. 2 is a graphical user interface for a browser. 

[0017] FIG. 3 is a flow diagram illustrating a method for rendering pages at network 
addresses and for searching content of frames. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0018] Embodiments of the present invention provide methods, systems and articles 
of manufacture for searching content in frames. In general, information located at one 
or more networked addresses may be displayed to a user in two or more frames. One 
of the frames may be automatically designated as a default search frame. Such a 
designation may be made according to a tag or other criteria, such as attributes of the 
frame itself or historical information pertaining to a previous search of one of the active 
frames. In any case, the designation of a default search frame eliminates the need for 
explicit selection by the user prior to a search. 

[0019] One embodiment of the invention is implemented as a program product for 
use with a computer system such as, for example, the environment 100 shown in FIG. 
1 and described below. The program(s) of the program product defines functions of the 
embodiments (including the method described below with reference to FIG. 3) and can 
be contained on a variety of signal/bearing media. Illustrative signal/bearing media 
include, but are not limited to: (i) information permanently stored on non-writable 
storage media (e.g., read-only memory devices within a computer such as CD-ROM 
disks readable by a CD-ROM drive); (ii) alterable information stored on writable storage 
media (e.g., floppy disks within a diskette drive or hard-disk drive); or (iii) information 
conveyed to a computer by a communications medium, such as through a computer or 
telephone network, including wireless communications. The latter embodiment 
specifically includes information downloaded from the Internet and other networks. 
Such signal-bearing media, when carrying computer-readable instructions that direct 
the functions of the present invention, represent embodiments of the present invention. 

[0020] In general, the routines executed to implement the embodiments of the 
invention, whether implemented as part of an operating system or a specific 
application, component, program, module, object, or sequence of instructions may be 
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referred to herein as a "program". The computer program typically is comprised of a 
multitude of instructions that will be translated by the native computer into a machine- 
readable format and hence executable instructions. Also, programs are comprised of 
variables and data structures that either reside locally to the program or are found in 
memory or on storage devices. In addition, various programs described hereinafter 
may be identified based upon the application for which they are implemented in a 
specific embodiment of the invention. However, it should be appreciated that any 
particular program nomenclature that follows is used merely for convenience, and thus 
the invention should not be limited to use solely in any specific application identified 
and/or implied by such nomenclature. 

[0021] FIG. 1 depicts a data processing system 100 that allows browsing 
information located at network addresses. Although a specific hardware configuration 
is shown for data processing system 100, embodiments of the present invention can 
apply to any hardware configuration that allows the browsing of documents, regardless 
of whether the computer system is a complicated, multi-user computing apparatus, a 
single-user workstation, or a network appliance that does not have non-volatile storage 
of its own. 

[0022] In general, the data processing system 100 includes a client computer 122 
and at least one server computer 124 (five such servers 124 are shown). The client 
computer 122 and the server computer 124 may be components of the same computer 
system or may be separate components connected via a network connection 126. In 
one embodiment, the network 126 comprises the Internet. The client computer 122 
includes a Central Processing Unit (CPU) 128 connected via a bus 130 to memory 132, 
storage 134, input device 136 and output device 138. The input device 136 can be any 
device to give input to the client computer 122. For example, a keyboard, keypad, light 
pen, touch screen, button, mouse, track ball, or speech recognition unit could be used. 
The output device 138 may be any conventional display screen and, although showing 
separately from the input device 136, the output device 138 and input device 136 could 
be combined. For example, a display screen with an integrated touch screen, and a 
display with an integrated keyboard, or a speech recognition unit combined with a text 
speech converter could be used. 

[0023] Memory 1 32 is preferably a random access memory sufficiently large to hold 
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the necessary programming and data structures of the invention. While memory 132 is 
shown as a single entity, it should be understood that memory 132 may in fact 
comprise a plurality of modules, and that the memory 132 may exist at multiple levels, 
from high speed registers and caches to lower speed but larger DRAM chips. The 
memory 132 contains a browser program 140 that, when executed on the CPU 128, 
provides support for navigating between the various servers 124 and locating 
addresses at one or more of the servers 124. The contents of memory 132 can be 
loaded from and stored to the storage 134 as CPU 128 has a need for it. 

[0024] The contents of memory 132 include a client navigation program 140 (also 
referred to as the "browser 140"). The browser 140 can be integrated with the 
operating system of the client computer 122, or can be a separate application. The 
browser program 140 may be initiated by a user on the client computer 122 and used 
to navigate between the servers 124. The documents accessible by the browser 
program 140 may reside on the client computer 122 or on the network of servers 124. 
For illustration, one embodiment of the invention is described in the context of the 
distributed system (such as the one shown in FIG. 1) wherein the browser 140 retrieves 
and renders remotely located electronic documents. After parsing the retrieved 
documents, the browser 140 may render the documents in a viewable format to a user 
using the output device 138. 

[0025] Memory 132 also includes a visited list 141 . In general, the visited list 141 is 
any data structure configured to contain network addresses (e.g., URLs) which have 
been previously visited by a user using the browser 140. Although shown separately, 
the visited list 141 may be a module of the browser 140. 

[0026] In the preferred embodiment, storage 1 34 is DASD (Direct Access Storage 
Device), although it could be other storage such as floppy disc drives or optical storage. 
Although storage 134 is shown as a single unit, it could be any combination of fixed 
and/or removable storage devices, such as fixed disc drives, floppy disc drives, tape 
drives, removable memory cards, or optical storage. Memory 132 and storage 134 
could be part of one virtual address space spanning multiple primary and secondary 
storage devices. 

[0027] Each server computer 124 generally comprises a CPU 142, memory 144, 
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and storage 146 coupled to one another by a bus 148. The storage 146 is provided for 
long-term storage of implementation code and data needed during operation. The 
memory 144 is random access memory sufficiently large to hold the necessary 
programming and data structures that are located on the server computer 124 
according to a network information address, e.g., a URL. As shown, the memory 144 
includes an HTTP server process 145 adapted to service requests from the client 
computer 122 regarding electronic documents. A first electronic document 147 and a 
second electronic document 149 are shown residing in the memory 144. Illustratively, 
the first and second electronic documents 147, 149 are HTML documents. More 
generally, the first and second electronic documents 147, 149 may be any electronic 
documents containing instructions that can be rendered by the browser 140. Although 
shown residing on the same server 124, the first and second electronic documents may 
be located on separate servers 124. The programming and data structures may be 
accessed and executed by the CPU 142 as needed. 

[0028] To display the HTML documents 147, 149, the browser 140 relies on HTML 
commands embedded in the HTML documents. These commands are referred to as 
"tags". The tags indicate features or elements of a page and cause the browser to 
perform various functions, such as a particular type of formatting. HTML tags can be 
identified in HTML files by their syntax. That is, the tags are surrounded by left angle 
brackets (initiating a tag function) and right angle brackets (turning the tag function off). 
The first word in a tag is its formal name, which is typically descriptive of its function. 
Any additional words in a tag are special attributes, sometimes with an associated 
value after an equal sign (=), which further define or modify the tag's actions. For 
example, a tag and attribute combination may define background color, background 
audio, inline images, a hyperlink, the beginning of a new paragraph and the like. 

[0029] In one embodiment, at least one of the HTML documents 147, 149 is a multi- 
frame document (e.g., a frame-based Web page) formatted with a SEARCHFRAME 
tag. An illustrative SEARCHFRAME tag is shown below in Table I. 



8 



Atty Dkt No.: ROC920010074US1 
Express Mail No. EL849145719US 

TABLE I 

001 <FRAMESET ROWS = 40%, °> 

002 <FRAMESET SRC = "framel .html"> 

003 <FRAMESET SRC = "frame2.html" SEARCHFRAME> 

004 <FRAMESET SRC = "frame3.html"> 

[0030] In Table I, three frames are defined (as shown by lines 002-004) for a 
window. Illustratively, the FRAMESET tag for "frame2" includes a SEARCHFRAME 
attribute. The SEARCHFRAME attribute indicates to the browser 140 that the frame2 
is the default search frame when the page is rendered. 

[0031] FIG. 2 is an illustrative browser interface 200 for the browser 140. The 
browser interface 200 defines a window containing three frames 204A-C. Illustratively, 
the three frames 204A-C represent the frames defined in the HTML code of Table I. 
Accordingly, a second frame 204B represents the default search frame, "frame2", 
defined at lines 003 of Table I. The frame 204B is formatted with a highlighted border 
206 to indicate to a user which of the three frames is the default search frame. 
However, it is understood that highlighting is merely one embodiment for indicating the 
default search frame. 

[0032] A dialog box 21 0 is shown over the second frame 204B. The dialog box 210 
is invoked in response to a user-initiated "Find" request. The dialog box 210 is 
configured with a text window 212, an Options button 214, a "Find Next" button 216, 
and a Cancel button 218. A user may enter a search string into the text window 212 
and then click on the "Find Next" button 216 to initiate a search of the content in the 
second frame 204B. The find operation may be customized by clicking on the Options 
button 214 which provides the user with options including making the search case- 
sensitive or case-insensitive, etc. 

[0033] FIG. 3 shows a method 300 illustrating the handling of user actions which 
may be performed while navigating network addresses on the data processing system 
1 00 and/or searching the content of frames in an electronic document. In one 
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embodiment, the method 300 illustrates the operation of the browser 140. 

[0034] The method 300 is entered at step 302 and proceeds to step 304 to get a 
user action. At step 306, the method 300 determines whether the action is to display a 
page. An action to display a page may be invoked by, for example, clicking on a 
hypertext link or entering a URL into the address window of the browser interface. In 
either case, the appropriate information is retrieved from the source location (e.g., a 
Web server) and then parsed by the browser 140. If step 306 is answered 
affirmatively, the method 300 queries (step 308) whether the page contains a 
SEARCHFRAME tag. If so, the frame for which the tag is defined is flagged as the 
default search frame (step 310). At step 312, the page is rendered and the default 
search frame is highlighted (or otherwise formatted to indicate the frame to the user). 
The method 300 then returns to step 304. 

[0035] If, at step 308, the page does not contain a SEARCHFRAME tag, processing 
continues with step 314 where the default search frame is determined according to 
other criteria. In one embodiment, the default search frame is determined according to 
size. For example, the largest frame may be designated as the default search frame. 
This designation is premised on the assumption that the largest frame is more likely to 
be searched by the user. In another embodiment, the designation of the default search 
frame is made according to the frame having the most searchable content. In yet 
another embodiment, the frame configured with a scroll bar is selected as the default 
search frame, in the event that only one frame has a scroll bar. In still another 
embodiment, the designation of the default search frame is made according to a 
previous user selection. Previous user selections of a search frame for a particular 
page may be stored in the previously visited list 141. Accordingly, at step 314, the 
previously visited list 141 may be accessed to determine the default search frame. 

[0036] Regardless of the particular manner in which the default search frame is 
determined at step 314, the selected frame is then flagged at step 316. Processing 
continues at step 312 where the page is rendered and the frame is highlighted. The 
method 300 then returns to step 304 to get another user action. 

[0037] Returning to step 306, if the action is not to display a page, the method 300 
proceeds to step 318 and queries whether the action is to select a frame. Selection of 
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a frame may be accomplished, for example, by clicking on the frame with a mouse 
pointer. If step 318 is entered affirmatively, the selected frame is flagged as the default 
search frame at step 316. In addition, the flagged frame may be stored to the visited 
list 141 for future reference. The page is rendered and the frame is highlighted at step 
312. 

[0038] If, however, step 31 8 is entered negatively, the method 300 proceeds to step 
320 and queries whether the user action is a request to perform a search of content in 
a frame. If so, the search string is retrieved at step 322. At step 322, the default 
search frame is searched for content matching the search string. At step 326, the 
method 300 queries whether a match was found. If so, the content is highlighted and 
positioned in the frame to be viewable by a user. Processing then returns to step 304 
to get another user event. If, however, no matches are found at step 326, the method 
300 queries (step 330) whether the active browser window contains more frames and 
whether the user has indicated a desire to search each of the frames. Such a desire 
may be indicated, for example, when the user selects a "search all" option made 
available by the browser 140. If step 330 is entered negatively, the method 300 returns 
to step 304. Otherwise, processing proceeds to step 332 where another frame is 
designated and flagged as the default search frame. Designation of a frame at step 
332 may be performed in the manner described above with reference to step 314. As 
such, multiple iterations of frame selection may occur in a given window. For example, 
if a first frame was designated by size (e.g. the largest frame), then a subsequent 
designation at step 332 may result in designating the next largest frame. Processing 
then continues with step 324, which has been described above. 

[0039] Returning to step 320, if the user action is not to perform a search, the 
method 300 proceeds to step 334 to query whether the user action is a request to find 
the next match (for a search string) in a frame. If so, processing proceeds with step 
324, which has been described above. Otherwise, the method 300 proceeds to step 
336 where all other user actions are handled according to the rules of the data 
processing system 100. 

[0040] It is noted that the order of the steps of method 300 is merely illustrative and 

may be rearranged in other embodiments. In particular, the steps of designating a 

default search frame and rendering a page are interchangeable. In addition, the 
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automatic designation of a frame may be used to advantage in manners other than for 
content searching purposes. For example, the designated frame may be a default 
printable frame. 

[0041] While the foregoing is directed to embodiments of the present invention, 
other and further embodiments of the invention may be devised without departing from 
the basic scope thereof, and the scope thereof is determined by the claims that follow. 
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